The pathogenesis of contaminated small bowel syndrome remains controversial. It is characterised clinically by malabsorption of fats, fat soluble vitamins, and vitamin B12.' Protein calorie malnutrition2 and carbohydrate malabsorption3 may also occur. The intestinal fat malabsorption in contaminated small bowel syndrome is usually attributed to bacterial deconjugation of bile salts leading to inadequate micelle formation.4 Several studies, however, have shown the presence of mucosal damage associated with contaminated small bowel syndrome.5'-Various toxic products of bacterial metabolism have been suggested as aetiological agents. 8 Several authors have suggested that bacterial overgrowth of the small intestine may contribute to calcium malabsorption and bone disease. '3 This is generally considered to be a secondary effect of vitamin D malabsorption, possibly by a direct destructive effect of intestinal bacteria on the vitamin'0 '3 or a reduction of bile salt concentration necessary for its efficient absorption. '3 In some instances the calcium malabsorption has been corrected by oral administration of synthetic vitamin D. 12 Some patients, however, only respond to this treatment after antibiotic treatment. '2 '3 Small intestinal bacterial overgrowth of unknown aetiology has also been described in chronic renal failure. ' 4 Disturbances in calcium absorption and metabolism and resultant bone disorders are a major clinical problem in patients with this condition. '5 It is generally thought that in patients with chronic renal failure the principal causal factor in the renal osteodystrophy is the inability of the kidney to convert 25 hydroxyvitamin D3 to its 1,25 dihydroxy form. 16 Oral 1-hydroxyvitamin D3 has been shown to be effective in the treatment of some patients with renal osteodystrophy,'7 although failure to respond to this form of treatment can occur. '8 The reasons for this are unclear.
We have previously shown that the incidence of bacterial overgrowth Fifty two strains of anaerobic bacteria were isolated from the upper small intestine of patients with chronic renal failure2' and screened for phospholipase activity (Table I) . Stock phosphatidylcholine (99% pure: Sigma) was prepared by first dissolving it to 8-3% w/v in ethanol and diluting this in distilled water to 0-1% w/v. To this was added 045 iiCi/ml of phosphatidylcholine-(l-'4C)-dipalmitoyl or phosphatidyl (U-'4C)-choline in ethanolic solution.
Some 0-2 ml of each of these was added to duplicate tubes containing 1 8 ml of 24 hour cultures of the anaerobes to be screened. The (Fig 1) . Both the culture supernatant and deoxycholate significantly reduced the activities of all three enzymes. The supernatant and deoxycholate combined also reduced the activity of the enzymes but the potentiation seen in the calcium absorption study was not observed in this instance. Boiled culture supernatant had no effect on enzyme activity. ELECTRON 
MICROSCOPY
Electron microscopic examination of control tissue -that is, intestine exposed to proteose peptone yeast extract broth alone -showed a normal structural integrity of the mucosal surface (Fig 2) . Exposure of the mucosa to culture supernatant resulted in distruption of the microvilli and swelling of both mitochondria and endoplasmic reticulum (Fig 3) . Perfusion of intestinal loops with deoxycholate also caused extensive microvillous and intracellular damage to the enterocytes (Fig 4) .
Discussion
In this study anaerobic broth cultures of Bacteroides melaninogenicus ssp intermedius were shown to contain phospholytic activity. The culture supernatants of these organisms were also shown to be haemolysin positive. One strain of Bacteroides melaninogenicus ssp intermnedius which was phospholipase negative was also found to be haemolysin negative. Extracellular phospholipase activity in cultures of Bacteroides melaninogenicus has also been observed in a study of oral microorganisms."8 Other enzyme activi-4Walshe, Healv, Speekenbri'nk, Keane, Weir, OM'Afoore Ovomucinase activity in Bacteroides melaninogenicus has not been reported previously. Degradation of gastrointestinal mucins through the action of bacterial 'mucinases' may occur.'9 Some caution must be used, however, in the interpretation of mucinase assay results. Bile salts and lysophosphatidylcholine also affect the flow characteristics of mucus. 4" The contribution of bacterial mucinase, in vivo, to mucus integrity is therefore uncertain.
Intestinal tissue damage in contaminated small bowel syndrome was once thought to be insignificant but is now considered to be an important cause of the malabsorption seen in this condition. Damage may range from loss of mucosal enzyme activity to ultrastructural enterocyte abnormalities.3 5 which bacterial species produce these toxins, although Bacteroides sp are often the predominant organism in overgrowth areas.38 39 We have previously reported a relation between the intestinal concentration of anaerobic bacteria and the degree of both malabsorption and mucosal damage. 4' Bacteroides melaninogenicus are common isolates in the upper small intestine of patients with contaminated small bowel syndrome and have been implicated in its pathology.4' Normally it is an oral bacterium28 and is known to produce an extracellular protease. 42 We are not aware that extracellular phospholipase activity produced by Bacteroides melaninogenicus ssp intermedius has been reported previously. Concentrated culture supernatant of these organisms produced mucosal damage to rat small intestinal tissue with concomitant reduction of mucosal calcium intake, reduced lipid absorption from the small intestine (Walshe etal, to be published), and a loss in membrane associated disaccharidase activity (Fig 1) . We wish to thank Dr T J Peters and colleagues for their technical assistance in the calcium uptake study and Ms Marie O'Brien for secretarial help.
